Hepatocarcinogenesis in rats fed methyl-deficient, amino acid-defined diets.
The ability of methyl-deficient, amino acid-defined diets to produce liver tumors was studied in rats treated both with and without initiating doses of diethylnitrosamine (DENA). Male, weanling F344 rats were fed a complete, amino acid-defined diet for one week. They were then injected once i.p. with one of 3 doses of DENA (20, 70 or 200 mg/kg body weight) and fed the complete diet for an additional week. Thirty animals from each dose group were then maintained for 76 weeks on the complete diet (Diet 1) or one of 4 methyl-deficient diets: Diet 2, devoid of methionine and choline; Diet 3, devoid of methionine only; Diet 4, devoid of choline only and Diet 5, devoid of methionine, choline, folic acid and vitamin B12. In Diets 2, 3 and 5 methionine was replaced by equimolar amounts of its metabolic precursor DL-homocystine. Control rats were injected i.p. with the saline vehicle and maintained for the 76-week period on Diets 1 and 2. Forty percent of the rats fed Diet 2, but receiving no DENA, developed hepatocellular carcinomas or cholangiomas. A 90-100% incidence of hepatocellular carcinomas was seen in all groups initiated with DENA and fed Diet 2. No malignant liver tumors developed in Diet 1 rats that had received 0 or 20 mg/kg DENA; however, hepatocellular carcinomas were noted in one-half of such animals receiving the 70 and 200 mg/kg doses. Liver metastases grew in the lungs of 60% of the tumor-bearing rats fed Diet 2; none were seen in the Diet 1-fed rats. The singly deficient Diets 3 and 4 enhanced liver tumor formation to DENA-initiated rats to a significantly lesser extent than did Diet 2. All DENA-initiated rats fed the severely deficient Diet 5, died within 23 experimental weeks with livers containing hepatocytes of atypical appearance and, particularly at the 2 higher dosages, a cirrhotic pseudonodular architecture. No hepatocellular carcinomas or cholangiomas were observed in Diet 5-fed rats. None of the diets tested appeared to enhance tumor formation in extrahepatic tissues. In fact, significant decreases were noted in the formation of spontaneous testicular interstitial cell tumors in Diet 2-fed rats and of pancreatic acinar tumors in rats fed Diets 2 and 3. Diet 2, devoid of both methionine and choline, also induced metaplasia of pancreatic acinar cells to hepatocyte-like cells and was associated with moderate to severe hyperplasia of the transitional epithelium lining the renal pelvis.(ABSTRACT TRUNCATED AT 400 WORDS)